In the previous paper [1] , it was shown that the negative norm states appear in a covariant quantization of the minimally coupled scalar field in de Sitter space, which eliminates any infrared divergence. We generalized this method to the intraction quantum field in the Minkowski space (λφ 4 theory), which gave a natural renormalisation procedure [2] . In this paper we would like to use this method for calculating the one-loop effective action for scalar field in a general curved space-time. It is found that any divergence would not appear and it does not need to change the Einstein's field equation for divergence elimination. This result is very important in quantum gravity.
Introduction
In the previous papers the physical motivation was discussed in order to keep the negative norm states in QFT (new QFT), which are also solutions of the field equation [1, 2] . We have also shown that the effect of these states appears in the physics of the problem by allowing an automatic renormalisation of the theory. This means the negative norm states in QFT play the main role of renormalization procedure. In the previous papers we have also shown that for the physical states (positive norm states) the energy is positive but for the negative norm states (called "unphysical" states) the energy is negative. This "unphysical" states play the role of an automatic renormalisation of the theory as it is not really "unphysical" states because the effect of these states appear in the physics. In the global scale the effect of these states is not yet clear. It may play the role of the cold dark matter (CDM) in the universe or the negative energy density in the universe which play the role of a positive acceleration of the present universe. There are many possibilities to interpret the negative norm states [3, 4, 5] .
In the old QFT the one-loop effective action for scalar field in a general curved space is divergent and for its elimination the Einstein's field equation was changed. This is one of the most important problems of the quantum gravity where for every new loop expansion the new terms in the Einstein's field equation are needed. This means that the theory is not renormalized. In this paper we would like to calculate the one-loop effective action for the scalar field in a general curved space-time by the new QFT method. Using the old calculation we can show very simply that the one-loop effective action is finite and there is no need to change the Einstein's field equation in the one loop aproximation. This maybe true for all order of aproximation. Therefore the gravity could be quantized.
This paper is presented in the following order. In section 2 we briefly recall the old calculation. In Section 3 we use the rule of the previous paper (new QFT) [2] for calculating the one-loop effective action for scalar field in a general curved space-time. Finally, section 4 contains a brief conclusion and outlook.
Old QFT calculation
In this scetion the one-loop effective action in the old QFT calculation is used [6] . The scalar field in a general curved space-time is defined by :
where 2 is the Laplace-Beltrami operator in curved space-time and m is the mass of the field quanta. R(x) is the Ricci scalar curvature and ξ is the coupling constant between the scalar field and the gravitational field. The adiabatic expansion of the Feynman propagator and the stress-tensor are given by equations (3.141) and (3.190) respectively [6] . One expersion of the Feynman propagator, which is useful for obtaining the new Feynman propagator is defined by (3.130)
where symbol ≈ indicates an asymptotic expansion and y is the Reimann normal coordinates from the point x, with origin at point x ′ . In the semiclassical theory the Einstein's field equation is :
where < T µν > is the quantum expectation value of the matter stress-tensor. The effective action (W ) of the quantum matter field is defined by :
In the one-loop approximation it is defibned by (x = x ′ )
where
We can also write the effective action in the following form
Replacing G p F (x) from equation (2) in equation (7) we have
In this relation there are three terms of divergences. For eliminating these divergences the left-hand side of the Einstein's field equation is changed and Λ and G are also redefined (renormalization procedure ) [6] R µν − 1 2 Rg µν + Λg µν + αH
The old QFT indicates that the terms involving higher derivatives of the metric are expected for divergence elimination. Another expersion for the Green's function at x = x ′ or y = 0 is presented, which is very important in the following calculation for verification. Using following integral in (2)
and changing the d 4 k integration with ds integration in (2), and taking the d 4 k integration on this equation, we obtain
For calculating this integral the Wick's rotation is used i.e. a calculation in the Euclidean space.
New QFT calculation
The origin of divergence lies in the singular character of Green's function at short relative distances. In the previous paper, it was shown that if the negative norm states is kept in the QFT, which are also solutions of the field equation, the problem of the divergence disappears. The Feynman propagator, which is defined as the time-ordered product of fields is given as
where is presented by the following relation [2]
If this theory is used for the Green's function (2), the propagator in this equation must be replaced by the following expersion
and we obtain
which is finite and it can be calculated by using the Wick's rotation [2] . Using the equation (10), the following relation for the Green's function is also obtained
This equation can be written in the following form, which is simply calculated
where the integral ∞ 0 se −s ds = 1 is presented for the following calculation of the effective action.
It is shown very simply that the divergences in the effective action disappear and the theory is natural renormalized. Therefore, there is no need for changing the Einstein's field equation in the one-loop approximation. If we use equation (16) and the procedure which is used for positive norm states [6] , the following relation for the effective action is obtained
Then the effective action in the one-loop approximation is :
In the old QFT the first three terms are divergent. In the new QFT we have
which means L ef f (x) is convergence. One of the very intresting result of this calculation is that in the one-loop approximation the second derivative of the metric dose not appear in the effective action [6] :
which is similar to the Einstein-Hilbert action with a cosmological constant (de Sitter background). It is very intresting and important in quantum gravity.
Conclusion
't Hooft and Veltman have shown that all one-loop divergencies of pure gravity can be absorbed in a field renormalization but in the case of gravitation interacting with scalar field, divergencies in physical quantities remain [7] , unless employing the terms which change the Einstein's field equation [6] . In this paper, it is proved that if the negative norm states in the QFT is used in the case of gravitation interacting with scalar field, divergencies in physical quantities disappear and there is no need for changing the Einstein's field equation in the one-loop approximation. Then the quantum gravity in the one-loop aproximation behaves very well without changing the Einstein's field equation. For quantum gravity on the other loop expansion it is very simple to use this new QFT method, which maybe finite in all order of perturbation as the divergence appears only in the old QFT and not in the new QFT. The important question about the new QFT is the physical significance of the negative norm states, which is not yet clear. But we know that the effect of these states in the local universe appears as an automatic renormalization of the theory. The effect of these states in the global scale may appear as a CDM or the negative energy density, which show a positive acceleration of the present universe. These states may also have effect on the cosmic microwave background radiation anisotropy. The physical significance of the negative norm states and the verification of the quantum gravity in the other loop expansion need further investigations but personaly I think for quantum gravity this is true for all order of approximation. These cases will be considered in the coming papers.
